Key indicators: single-crystal X-ray study; T = 298 K; mean (C-C) = 0.030 Å; disorder in solvent or counterion; R factor = 0.109; wR factor = 0.276; data-toparameter ratio = 9.8.
The reaction of nickel salts and 4,4 0 -bipyridine with 2,2 0 -biimidazole (H 2 biim) yielded the title complex, H 6 N 4 ) 3 ](NO 3 ) 2 ÁC 3 H 7 NO. The Ni II atom is chelated by three H 2 biim ligands in a distorted octahedral coordination geometry. The two nitrate anions and one dimethylformamide (DMF) molecule are not coordinated. The compound has a three-dimensional structure, formed by extensive hydrogen bonding between [Ni(H 2 biim) 3 ] 2+ cations and nitrate anions, each nitrate anion forming hydrogen bonds with an R 1 2 (4) motif. The DMF molecule is disordered over three sets of sites, with occupancy ratios of 0.341 (16):0.350 (17):0.309 (19) .
Related literature
For related literature on the 2,2 0 -biimidazole ligand, see : Ding et al. (2005) ; Gruia et al. (2007) ; Martinez Lorente et al. (1995) . For related structures, see: Dai et al. (2010) ; Jin et al. (2010) ; Yang et al. (2005) .
Experimental
Crystal data [Ni(C 6 
Data collection: SMART (Bruker, 2007 ); cell refinement: SAINTPlus (Bruker, 2007) ; data reduction: SAINT-Plus; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) (Dai et al., 2010; Ding et al., 2005; Gruia et al., 2007; Jin et al., 2010; Yang et al., 2005) . This versatile molecule can act as a non-deprotonated, mono-deprotonated or bis-deprotonated ligand (Martinez Lorente et al., 1995) . Furthermore, the uncoordinated N-H groups in H 2 biim can participate in various patterns of hydrogen bonds with other acceptors. This may provides useful information to understand the complicated process in biological systems (Gruia et al., 2007; Ding et al., 2005 
The title complex has been prepared by adding 4,4'-bipyridine (0.2 mmol) and H 2 biim (0.4 mmol) into a stirred CH 3 OH (5 mL) and H 2 O (5 mL) containing Ni(NO 3 ) 2 .6H 2 O (0.2 mmol). The mixture was refluxed for 30 min and then allowed to cool to ambient temperature. The filtrate was evaporated slowly at room temperature for several weeks to yield purple crystalline products.
supplementary materials sup-2 Refinement
Metal atom centers were located from the E-maps and other non-hydrogen atoms were located in successive difference
Fourier syntheses. The final refinements were performed by full matrix least-squares methods with anisotropic thermal parameters for non-hydrogen atoms on F 2 .
The final refinements were performed with isotropic thermal parameters. All hydrogen atoms were located in the calculated sites and included in the final refinement in the riding model approximation with displacement parameters derived from the parent atoms to which they were bonded.
Data collection: SMART (Bruker, 2007 ); cell refinement: SAINTPlus (Bruker, 2007) ; data reduction: SAINT-Plus;
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008 ); molecular graphics: SHELXTL (Sheldrick, 2008) ; software used to prepare material for publication: SHELXTL.
Figures Fig. 1 . .1. The molecular entities of the title compound, showing the atom-numbering scheme and with displacement ellipsoids drawn at the 50% probability level. 
